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§3. Current-Profile Flattening Due to the Nonli-
near Development of Resistive Kink Mode 
Watanabe, K., Sato, T. 
By means of a full-torus, compressible, resis-
tive MHD simulation, a new interesting phe-
nomenon is found that the toroidal current pro-
file of the n=O mode, which at first exhibits 
peaking subject to ohmic heating, becomes flat-
tened around the magnetic axis. 
The simulation results show that the toroidal 
current undergoes peaking around the axis till 
t=415 TpA, because the resistivity distribu-
tion changes subject to the spatially dependent 
ohmic heating and the quantity j / S tends to 
be curl-free. The toroidal current profile, how-
ever, becomes flattened quickly during a short 
period of 65 TpA from t=415 TpA till 480 TpA· 
The fiat tened region extends almost over the q 
= 1 magnetic rational surface (see Fig. 1). 
In order to confirm the cause of the current 
profile flattening, we have made an artificially 
controlled simulation for t > 407 TpA in which 
the magnitudes of the n=O component of all 
physical quantities are fixed to those values 
at t=407 TpA when the current profile remains 
peaked. The results showed that no current 
profile flattening, and hence, no destruction of 
the magnetic surface are observed, although the 
equi-temperature contours deviate much from 
the magnetic surface. This fact indicates that 
the current profile fiat tening and resultant dis-
ruption of the magnetic surface evidently result 
from strong nonlinear excitation of the resistive 
kink mode. 
When the toroidal current profile becomes 
flattened, the shear effect of the poloidal mag-
netic field is lost. The plasma kink flow pushed 
the poloida.l magnetic field lines towards the 
q= 1 surface to start triggering driven recon-
nection from the central part of the plasma 
at t = 492.9 TpA· The flux reconnected by 
driven reconnection expands radially from the 
central part and eventually reaches to the q= 1 
surface, thus, the whole magnetic flux within 
208 
the q= 1 surface is completely mixed up. In 
the final stage of this driven reconnection pro-
cess the magnetic structure returns to the axi-
symmetric one at t = 512.4 TpA· 
It should be noticed that the time span in 
l\rhich the current profile becomes flattened is 
65 TpA, and that in which the driven recon-
nection is completely finished is only 19.5 TpA, 
while the time span during which the q value 
suffers a substantial resistive change, is so long 
as 415 TpA· Therefore, it is concluded that 
the condition for current profile flattening and 
Ina.gnetic surface disruption is made up in the 
:MHD time-scale rather than the resistive one. 
Finally, it should be emphasized that the cur-
rent profile flattening is not the effect of recon-
nection, but the cause of reconnection. This 
gives a marked contrast to the conventional 
K adomtsev sawtooth model. 
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Fig.1 The toroidal current distribution a.ginst 
the minor radius. 
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